Circulating microRNAs as biomarkers of retinal toxicity.
Despite of the attrition due to retinal toxicity during drug development there are no early reliable predictive biomarkers of retinal toxicity and this is increasingly becoming a concern. Thus far, in pharmacology and toxicology the technologies for assessing retinal side effects are limited to inconvenient visual behavioral tests, invasive electroretinograms or terminal histopathology. To address the lack of convenient early predictive retinal toxicity biomarkers, we explored a set of potential novel retinal enriched miRNAs in rats ex vivo and in vivo with known retinal toxicant pan-CDK inhibitors to assess circulating plasma miRNAs in rats and non-retinal toxicants as controls. Rats were administered a single intravitreal (IVT) injection and blood samples were collected pre-dose, various time points post-dose and then analyzed for five retinal enriched miRNAs (miR-96, miR-124a, miR181a, miR-182 and miR-183) by qRT-PCR. Ophthalmic exam, electroretinogram and histopathology were performed as confirmatory tests. All five miRNAs tested in retinal explants culture were highly expressed after pan-CDK inhibitor treatment. In vivo the pan-CDK inhibitors caused elevations of miR-96, miR-124a and miR-183 in blood. These results highly correlated with ocular exam, electroretinograms and microscopic findings. Comparatively, there were no changes in miRNA levels, electroretinograms, or histopathology in the negative control treatment groups. Although these miRNAs need additional confirmatory evaluation whether they truly predict retinal toxicity prior to clinical observations and histopathology, these results provide promise for further testing using additional retinal toxicants.